A paradoxical effect of lidocaine for the N406S mutation of SCN5A associated with Brugada syndrome.
Accelerated intermediate inactivation, which is caused by mutations in the cardiac voltage-gated sodium channel alpha-subunit gene (SCN5A), is one of the molecular mechanisms underlying Brugada syndrome. The N406S mutation associated with Brugada syndrome results in the accelerated intermediate inactivation, in addition to unique pharmacological characteristics. Functional sodium channels were expressed transiently in HEK293 cells by transfecting equally the alpha- and beta-subunit plasmids (1 microg/ml) and the sodium current were measured in whole-cell mode of patch-clamp recording. Since the N406S mutant channel has a greatly reduced use-dependent block of lidocaine, we took the advantage of the mutant channel to examine the effect of lidocaine on intermediate inactivation using wild-type (WT) and N406S mutant channels recombinantly expressed in HEK293 cells. Lidocaine (100 microM) slowed the recovery from the fast inactivation similarly for WT and N406S. On the other hand, whereas lidocaine slowed the recovery from the intermediate inactivation for WT, lidocaine accelerated the recovery for N406S. Activity-dependent loss of channel availability by repetitive 500-ms pulses was more strongly enhanced and accelerated by lidocaine for WT, but lidocaine exerted little effect on the N406S channel. We demonstrate that lidocaine may suppress Brugada syndrome associated with the N406S mutation by preventing the sodium channel from accumulating in the intermediate inactivation state.